3GPP TSG-RAN WG3 Meeting #118                                                                        R3-226710
14 – 18 November, 2022

Agenda Item:	12.2.2.1
Source:	CMCC
Title:	Remaining issues on predicted information 
Document for:	Discussion and Decision
1	Introduction	
In RAN3#117 e-meeting, it was agreed to define a new procedure over Xn to be used for AI/ML related predicted information. Then in last RAN3#117 e-meeting, related issue was further discussed and following are still ffs [1]:
It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction is requested.  
Whether there is a need for prediction accuracy at a receiving node is FFS.
FFS if also Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity are reported.
In this contribution, we provide considerations on above remaining issues on predicted information. 
2	Discussion
2.1	Prediction timing information
The issue whether to indicate timing information when a node requesting a prediction was discussed in last RAN3#117b-e meeting, and the proponents think that predicted information without knowing when the prediction will be calculated cannot be used at the receiving node, especially when this information is used as an input to another ML Model. Furthermore, different timing options were discussed: a) start time and end time, b) time instant, or c) time duration.  
Majority companies acknowledged the potential benefits of the timing information. For instance, some companies thought that requesting a prediction from a neighbour without any timing indication is not very useful in the sense that it also affects whether a node can provide the prediction or not. It also leads to different inference outputs (e.g., predicted load in the evening is expected to be less than predicted load on rush hours).
In our understanding, the timing information is helpful when the requesting node ask for the prediction for use in advance, e.g., the request node only needs the resource status related information for the midnight for AI-based load balancing. Another potential scenario is that the node requests the prediction information periodically, e.g., the predicted recommended cell activation/deactivation information at the midnight of everyday for AI-based energy saving.   
As for the detailed information, it seems that option a could cover the information of option b+c, and companies did not have strong view on the choice.
Proposal 1: A node requesting a prediction could include timing information in order to indicate for which time a prediction is requested, and the timing information could be one of:
a) start time and end time
b) start time and duration

2.2	Prediction accuracy
The issue of prediction accuracy was also discussed in related CB [2]. By providing the prediction accuracy to the requesting NG-RAN node, the requesting node could have an understanding of “how good” these predictions are and make use of the prediction result in different ways, e.g., for low-accuracy, the requesting node may just regard it as reference information, and for high-accuracy, the node may take it into consideration when make the decision. Also, the request node may stop requesting the prediction information if the prediction accuracy is unacceptable since sometimes an inaccurate prediction could be even worse than no prediction. 
As for the procedure, the receiving node could provide the accuracy information when requested by the requesting node.
Proposal 2: Prediction accuracy could be provided to the requesting node when requested.

2.3	Other Predicted information
It was agreed in last meeting that:
Predicted Resource Status Information reported in the new procedure for AI/ML Related Information can be predicted radio resources, predicted number of active UEs, and predicted number of RRC Connections. 
FFS if also Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity are reported.
During the discussion in the CB [2], companies showed views on the following table, and majority companies could agree all of them. We think it could be easy to support them since they are existing measurements.
	[bookmark: _Hlk116593387]IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Predicted Resource status information
	
	
	
	
	–
	

	>Predicted Radio Resource Status 
	O
	
	9.2.2.50
	Predicted value of the Radio Resource Status IE
	
	

	>Predicted TNL Capacity Indicator
	O
	
	9.2.2.49
	Predicted value of the TNL Capacity Indicator IE
	
	

	>Predicted Composite Available Capacity Group
	O
	
	9.2.2.51
	Predicted value of the Composite Available Capacity Group IE
	
	

	>Predicted Slice Available Capacity
	O
	
	9.2.2.55
	Predicted value of the Slice Available Capacity IE
	
	

	>Predicted Number of Active UEs 
	O
	
	9.2.2.62
	Predicted value of the Number of Active Ues IE
	
	

	>Predicted RRC Connections
	O
	
	9.2.2.56
	Predicted value of the RRC Connections IE
	
	



Proposal 3: Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity are supported.

3	Summary
In this contribution, we provide considerations on remaining issues on predicted information. Following proposals are made:
Proposal 1: A node requesting a prediction could include timing information in order to indicate for which time a prediction is requested, and the timing information could be one of:
a) start time and end time
b) start time and duration
Proposal 2: Prediction accuracy could be provided to the requesting node when requested.
Proposal 3: Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available Capacity are supported.

4	Reference
[1] 	RAN3_117bis-e_agenda_20221018_EOM1
[2]	R3-225917, Summary of email Discussion on CB: # AIRAN2_XnImpact, Nokia
1

2


 


1


 


3GPP TSG


-


RAN WG3 Meeting #11


8


                                                       


                 


R3


-


22


6710


 


1


4 


–


 


18


 


November


, 2022


 


 


Agenda Item:


 


1


2


.


2.


2


.1


 


Source:


 


CMCC


 


Title:


 


Remaining issues on predicted information 


 


Document for:


 


Discussion and 


Decision


 


1


 


Introduction


 


 


In RAN3#117 


e


-


meeting


, it was agreed to d


efine a new procedure over Xn 


to


 


be used for AI/ML related predicted information


.


 


Then in last RAN3#117 


e


-


meeting,


 


related issue was further discussed and following are still ffs


 


[1]


:


 


It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction


 


is requested.  


 


Whether there is a need for prediction accuracy at a receiving node is FFS.


 


FFS if also Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available 


Capacity are reported.


 


In this 


contribution


, we


 


provide


 


con


siderations on 


above 


remaining


 


issue


s


 


on predicted information


.


 


 


2


 


Discussion


 


2.1


 


P


rediction timing information


 


The issue


 


whether to indicate timing information when a node requesting a prediction


 


was discussed in last RAN3#117b


-


e 


meeting, and the proponents think that 


predicted information without knowing when the prediction will be calculated cannot 


be used at the receivin


g node, especially when this information is used as an input to another ML Model. 


Furthermore


, 


different timing options were discussed: a) start time and end time, b) time instant, or c) time duration. 


 


 


Majority companies acknowledged the potential benefi


ts of the timing information. For instance, some companies thought 


that r


equesting a prediction from a neighbour without any timing indication is not very useful in the sense that it also affects 


whether a node can provide the prediction or not. It also le


ads to different inference outputs (e.g., predicted load in the evening 


is expected to be less than predicted load on rush hours).


 


In our understanding, the timing information is helpful when the requesting node ask for the prediction for use in advance, 


e


.g., the request node only needs the resource status related information for the midnight for AI


-


based 


load balancing


. Another 


potential scenario is that the node requests the prediction information periodically, e.g., the predicted 


recommended cell 


activa


tion/deactivation


 


information


 


at the midnight of everyday for AI


-


based energy saving.


   


 


As for the detailed information, it seems that option a could cover the information of option b+c, and companies did not have


 


strong view on the choice.


 


P


roposal 1: A node requesting a prediction could include timing information in order to indicate for which time a 


prediction is requested, and the timing information could be one of:


 


a)


 


start time and end time


 


b)


 


start time and duration


 


 


2.2


 


Prediction 


accuracy


 


The issue of 


prediction accuracy


 


was also discussed in related CB [2]. 


By providing the


 


prediction accuracy 


to 


the requesting 


NG


-


RAN node


, the requesting node


 


could have an understanding of “how good” these predictions are and make use of the 


pred


iction result in different ways


, e.g., for 


low


-


accuracy, the requesting node may just 


regard


 


it as reference information


, and 




 

1 

3GPP TSG - RAN WG3 Meeting #11 8                                                                           R3 - 22 6710   1 4  –   18   November , 2022     Agenda Item:   1 2 . 2. 2 .1   Source:   CMCC   Title:   Remaining issues on predicted information    Document for:   Discussion and  Decision   1   Introduction     In RAN3#117  e - meeting , it was agreed to d efine a new procedure over Xn  to   be used for AI/ML related predicted information .   Then in last RAN3#117  e - meeting,   related issue was further discussed and following are still ffs   [1] :   It is FFS whether a node requesting a prediction includes timing information in order to indicate for which time a prediction   is requested.     Whether there is a need for prediction accuracy at a receiving node is FFS.   FFS if also Predicted TNL Capacity Indicator, Predicted Composite Available Capacity Group and Predicted Slice Available  Capacity are reported.   In this  contribution , we   provide   con siderations on  above  remaining   issue s   on predicted information .     2   Discussion   2.1   P rediction timing information   The issue   whether to indicate timing information when a node requesting a prediction   was discussed in last RAN3#117b - e  meeting, and the proponents think that  predicted information without knowing when the prediction will be calculated cannot  be used at the receivin g node, especially when this information is used as an input to another ML Model.  Furthermore ,  different timing options were discussed: a) start time and end time, b) time instant, or c) time duration.      Majority companies acknowledged the potential benefi ts of the timing information. For instance, some companies thought  that r equesting a prediction from a neighbour without any timing indication is not very useful in the sense that it also affects  whether a node can provide the prediction or not. It also le ads to different inference outputs (e.g., predicted load in the evening  is expected to be less than predicted load on rush hours).   In our understanding, the timing information is helpful when the requesting node ask for the prediction for use in advance,  e .g., the request node only needs the resource status related information for the midnight for AI - based  load balancing . Another  potential scenario is that the node requests the prediction information periodically, e.g., the predicted  recommended cell  activa tion/deactivation   information   at the midnight of everyday for AI - based energy saving.       As for the detailed information, it seems that option a could cover the information of option b+c, and companies did not have   strong view on the choice.   P roposal 1: A node requesting a prediction could include timing information in order to indicate for which time a  prediction is requested, and the timing information could be one of:   a)   start time and end time   b)   start time and duration     2.2   Prediction  accuracy   The issue of  prediction accuracy   was also discussed in related CB [2].  By providing the   prediction accuracy  to  the requesting  NG - RAN node , the requesting node   could have an understanding of “how good” these predictions are and make use of the  pred iction result in different ways , e.g., for  low - accuracy, the requesting node may just  regard   it as reference information , and 

